Abstract. The temperature data of a post-tensioned continuous concrete box-girder bridge have been monitored during concrete hydration period. Based on the measured data, the temperature in the different positions of the concrete box girder section was systemically analyzed to extract the max temperature difference. An experiment method for predicting the extremum temperature of concrete box-girder was proposed. The results show that a larger temperature difference between inside and outside concrete occurred in the course of hardening of concrete, the maximum temperature can reach 62.6 C. Therefore, some certain method to keep concrete surface in a warm mode is necessary. The results are useful in estimating the temperature difference in concrete box-girder construction.
Introduction
Bridge structures are normally subjected to environmental temperature actions [1] [2] [3] (solar radiation intensity, ambient air temperature, wind speed, etc.). In the case of concrete bridge, the influence of the climatic conditions, the location and thermal properties of the materials on the magnitude and the profile of temperature and temperature stress distributions have been investigated by several authors [4] [5] [6] .But during the construction period ,the temperature difference may higher that the service period as the concrete hydration. The temperature of Concrete block which has a large amount of concrete square caused by hydration heat is 30C higher than the environment temperature, especially the members whose thickness is more than 1m [7, 8] .
The main objective of this paper is to report on the monitoring of the temperatures in a continuous, 3 span, prestressed concrete box girder bridge in Jiangsu, China during the construction. The temperature data is used to explore the influence of concrete hydration on the bridge's performance.
Description of the bridge and the monitoring system
Target Bridge
The bridge is 280 meter in length and it consists of 3 continuous spans. The outline and scale of the bridge is shown in Fig. 1 .The bridge spans are in the south north direction in the eastern part of China. In the Fig.2 , sensor point 1 and sensor point 4 was located on the surface of structure, while sensor point 2~point 6 were located inside the concrete. The temperature had been measured since the concrete pouring began (Fig 3) . The frequency was from 1 hour at the beginning of the measurement to 3 hours after measuring the maximum temperature. As Fig 4 shown, the measuring temperature inside the concrete is higher than outside. The maximum temperature occurred in sensor point 3, about 93.5 C. while the temperature of surface points decreased rapidly after heating due to heat dissipation. Therefore, the temperature difference between inside and outside caused by concrete hydration heat cannot be ignored.
Temperature difference results are shown in Fig.5 . Fig. 5 The temperature difference between point 1 and point 3
As shown in Fig 5 , a larger temperature difference between inside and outside occurs in the precipitation process of concrete, the maximum of which can reach 62.6 C. Therefore, certain measures were recommended to adopt to keep concrete box gird warm during construction. What's more, it can be seen from Fig 5, the decreasing of temperature inside the concrete is a slow process, so the insulation measures should be continued for a long time, at least 20 days.
Summary
The method based on experiment analysis using temperature sensor can estimate thermal action value of concrete bridge construction successful. a larger temperature difference between inside and outside concrete box girder occurs in the precipitation process of concrete, the maximum of which can reach 62.6 C. Therefore, certain measures were recommended to adopt to keep concrete box gird warm during construction.
